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THIS paper is, we believe, the first which has been pre-sented on the principles and methods of cost accounting 
on construction work. It was prepared with the idea 
of showing how cost accounting can be made to serve the 
interests of both contractor and owner, particularly under the 
rapidly increasing use of the cost-plus-profit form of contract. 
It is at once flexible and extremely accurate, and should make 
toward the best interests of all concerned. — ABERTHAW CON-
STRUCTION COMPANY. 
COST ACCOUNTING ON CON-
STRUCTION WORK.* 
With a Description of the System used by the 
Aberthaw Construction Company. 
By LESLIE H. ALLEN, 
of the Aberthaw Construction Company. 
INTRODUCTION. 
THE problem of cost accounting on construction work is one that has not received the amount of attention and 
study that its importance warrants. When we consider 
the vital importance to the contractor on construction work of 
a knowledge of the cost of his work, it is surprising to find that 
only a few contractors have succeeded in finding out in detail 
what the unit costs of their work are. Many of our big com-
mercial enterprises make a point of figuring very carefully their 
cost of production, but building and engineering contractors 
seem content to go on in their old ways, with only a vague idea 
how their work is coming out, and no definite knowledge as to 
the amount of profit or loss made until the job is completely 
finished and paid for. Mr. Sanford Thompson, in his book on 
" Concrete Costs," asserts that " as generally practiced, cost 
keeping is so approximate and inaccurate as to be of compara-
tively little value for estimating or for immediate use," and later 
on he states that estimates of labor costs are frequently mere 
guesses, because " the contractor does not know with any degree 
of accuracy the time and cost of doing each kind of work." I 
venture to assert that not more than ten per cent. of the con-
* A paper read before the Boston Society of Civil Engineers, March 25, 1914, and re-
printed from the Journal of that Society, Vol. I, No. 3. 
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tractors in Boston doing work on a lump sum basis can tell 
within one thousand dollars what their profits or losses are on 
their unfinished contracts now in hand. 
It is not hard to find a reason for this state of affairs. The 
old-time superintendent of construction was usually a mechanic 
who by reason of special ability had risen to the command of 
men and become a superintendent. These men, of whom many 
are still with us (and doing good work), are men to whom 
figures and costs meant very little. They relied for success on 
their innate common-sense and their ability to drive the men 
under them, and although they made mistakes, some of which 
would have been self-evident if they had studied costs carefully, 
yet they did excellent work and achieved results not to be de-
spised even in these days of scientific management, cost account-
ing and complex organizations of one sort or another. Such 
men, however, took no interest in cost accounting, and if di-
rected to furnish cost figures took very little care to see if they 
were made up rightly or not. 
Another reason is that there is often a lack of definite 
instruction given from the office as to how costs are to be kept. 
Cost accounting is not an automatic process, and one essential of a 
successful system is to have a man who has studied the problem 
and knows definitely just what is wanted, in charge of the work 
and personally responsible for it. The timekeeper on a con-
struction job is a very busy man. Often he has materials to 
order and check, and many other duties to perform, and has no 
time to think out the details of a cost-accounting system for 
himself, and he contents himself with as little work in subdivi-
sion of payrolls as his experience tells him will " g e t by." Then 
when his reports come in they are handled by clerks who do not 
understand them and who do not make any effort to correct 
them as they go through. As often as not the bookkeeper works 
them up in his spare time, and for these reasons the cost-account-
ing system becomes unreliable and one is told that " i t is impossi-
ble to keep accurate costs on construction work." 
It is probably true that every contractor and builder has 
made some attempt to find out the unit costs of the work 
he does. Some contractors have already a system that really 
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gives them the information they need. Many firms have a 
cost-keeping system which tells them approximately what their 
unit labor costs from week to week are, but takes no account 
of materials and gives them no idea as to how the whole job 
stands financially. Such men have no real idea as to whether 
their jobs are profitable or not until the bookkeeper's statement 
at the close of each job shows the actual profit or loss made. 
Many have tried to keep a cost-keeping system but have 
thrown it up owing to its difficulties and inaccuracies, and rely 
simply on their bookkeepers to tell them how much expense has 
been incurred on the job, while their eye tells them how much 
of the job is done. The writer remembers in his earlier days 
being directed to visit half-completed jobs for which he had 
made estimates and make a survey of same for comparison 
with the bookkeeper's statements, and this was the only way 
known by his firm at that time of comparing estimated costs 
with actual costs to see what profit or loss had been made, 
although a system of reporting weekly costs was being used 
similar to that outlined above. 
With the change of the times and the change in contractors' 
methods, the attitude of the contractor to cost-accounting 
systems is changing, too. The old-time superintendent is giving 
place to the technical graduate who is a man with engineering 
training accustomed to view the situation from all sides and 
relying on actual cost figures rather than on his own judgment 
to tell whether his work is efficient. Modern competition is 
becoming so keen and work is taken on such a small margin of 
profit that it is of vital importance that every item of the work 
be kept down to its estimated cost, and cost keeping is fast 
becoming a necessity to all who wish to make a profit out of 
contracting on construction work. 
The purpose of any cost-accounting system is threefold, — 
first, to watch the job from week to week to see if the work is 
being carried out economically; second, to see whether the cost 
is above or below that of the original estimate; and third, to 
furnish information for future use in estimating and for use 
in supervising work in progress. In other words, first, to deter-
mine the items of prime cost and the unit prices of these items, 
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with their fluctuations from week to week; second, to discover 
what relation these bear to a predetermined selling price; third, 
to establish new selling prices for future work. The relative 
importance of these three items is in the order given. 
The problem before the contractor's accountant is an en-
tirely different one from that of the bookkeeper or the factory 
cost keeper. A good deal of the dissatisfaction and incom-
pleteness of many existing systems is because the problem has 
been approached from the financial point of view rather than 
the engineer's. The bookkeeper's viewpoint is the financial 
one, and deals with totals and balances of cash. The cost 
accountant's viewpoint is an engineer's, and deals with unit 
costs and quantities of materials. The two cannot be satis-
factorily held by one man unless he has had a thorough training 
both in bookkeeping and engineering lines. Such a training 
is rare. The primary object of the cost keeper in a large factory 
or mill is to determine the selling cost of the articles, and there-
fore every item of expense burden incurred in carrying on the 
factory is prorated or apportioned to the cost of the articles 
produced for sale. The contractor's selling cost is determined 
beforehand and he is faced with the problem of so splitting up 
his selling cost that he has a proper appropriation for each item 
of expense, the very reverse of the factory accountant's prob-
lem. In a factory the article is first made and its cost deter-
mined, and then it is sold. The engineering contractor first 
sells his work, then makes it, and then determines the cost. 
I t is for this reason that I have placed prime cost first as being 
the most important, and selling cost last as of least importance, 
in contracting work. 
The contractor's cost accounts, if they are to be of any 
use, must show not only the amount of money spent in the 
work, but the way in which it has been spent; and this cannot 
be shown if items of general expense, such as plant, watchmen, 
etc., are all distributed among the items of excavation or concrete. 
The result may be financially accurate but uninforming to the 
contractor. For instance, on the cost accounts on the Panama 
Canal, shown in the Canal Record, the cost of plant, track, forms 
and general expense, etc., all are worked out in terms of per 
COST ACCOUNTING ON CONSTRUCTION WORK. 7 
cubic yard of concrete. This is correct from the financial view-
point, and the result shows the cost of the concrete to the gov-
ernment. But it does not tell an engineer whether the work 
is being done efficiently or not. He wants to know the cost 
of setting up and repairing the plant, the cost of handling the 
material, the detailed cost of form work, while general expense 
is meaningless to him unless he knows the details. When the 
cost of moving tracks, repairing plant, etc., is reported at so 
much per cubic yard as a subdivision of excavating cost, the 
cost of the operation cannot be criticised. I t is very necessary 
that this distinction be kept in mind and that costs should be 
worked out from an engineer's standpoint rather than from a 
bookkeeper's or an accountant's standpoint. The information 
turned out by the cost-accounting department should not only 
show results but should give information showing their meaning. 
In the writer's judgment, the cost accounting on construc-
tion work should be handled in connection with the estimating 
department rather than in connection with the bookkeeping 
department. The estimator should know best what informa-
tion he requires from a job to check up the work he has estimated, 
and into what units the costs should be divided. He is then 
enabled to keep closely in touch with actual work in progress 
and compare with his estimate from time to time. 
The method usually employed by contractors in their cost 
accounting is to divide up the time spent on the job under certain 
headings, such as excavation, brick work, mason work, concrete 
work, carpentry, and so on, and to make a report of the quantity 
of each kind of work executed, and to work out from this data, 
either daily or weekly, the unit labor costs; at the close of 
the job to work these up into totals and also to work up at this 
time the cost of all materials into units of work done and combine 
them with the labor costs, giving the total cost of labor and mate-
rial on each item of the work. This works well in some offices as 
far as it goes, and shows whether each week's work was efficient 
and economical. But if no account is kept of material until 
the job is closed, and no check is taken on quantities reported 
by the men on the job, and no comparison is made with the 
estimate, its value is not very great. In the system used by 
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the Aberthaw Construction Company, we have added from 
time to time the following features which do not appear in most 
accounting systems. First, in addition to the weekly labor 
costs, the average labor cost on each item to date is figured. 
Second, a periodical check on the quantity report is made. 
Third, we use a standard mnemonic code revised to suit the 
requirements of each job. Fourth, an accounting of material 
is kept up from month to month. Fifth, an analysis of the esti-
mate is made for comparison with the weekly costs. Sixth, a 
monthly balance is struck, showing profit or loss to date. Seventh, 
a "field sheet " is furnished to the timekeeper, which enables 
him to keep track more regularly and systematically of the men 
at work. 
It is the purpose of this paper to describe the Aberthaw 
Company's system in detail, taking up in logical order the above 
points and matters incidental thereto. The present system 
has been a gradual development. The cost-keeping system was 
installed early in the history of the company by Mr. Wason, the 
president of the company, who laid work out upon the usual 
lines indicated above. The additional features have been 
added since the beginning of 1910 in the order indicated above, 
and the complete system may be said to have been in working 
order for over two years, long enough for us properly to try it 
out and to know that it really gives us the information we need. 
The system I am about to describe is really practicable, is not 
expensive in operation and can be used by any contractor 
who has but the patience to study his problem and insist on get-
ting just the results he wants. 
Although the writer's firm specializes in one branch of con-
struction work, the system is equally applicable to any other 
work of similar nature, whether in the line of heavy engineering 
or the building of modern office buildings or frame dwelling-
houses. 
COST ACCOUNTING ON CONSTRUCTION WORK. 
SECTION I. 
THE ANALYSIS. 
At the start of a job, an estimate is made of its cost in the 
usual way. This estimate is then analyzed to show its com-
ponent costs. Fig. I shows an estimate on a small job executed 
by the Aberthaw Company last year. Figs. 2 and 3 show the 
analysis of the same. This analysis is almost self-explanatory 
but it will be well to call attention to one or two points in it. 
I t will be noted that the seven items of concrete and finish in 
the estimate have been resolved into nineteen items in the analy-
sis, and the seven items of forms in the estimate have been re-
solved into eleven items in the analysis, and so on, each item 
being resolved into its component parts, and where these parts 
are alike in two items adding them together. For instance, 
concrete labor in footings appears by itself, but the cement, 
sand and stone are added to those in the columns and floors. 
By adding together, it will be found that the seven items of 
concrete in the estimate have the same total cost as the nine-
teen items in the analysis. 
This analysis is used as a basis of comparison during the 
life of the job, and the original estimate is not referred to at all. 
This is different from the general practice, as it is usual to build 
up the units of labor costs on a job in a synthetical manner to 
compare with the estimate, rather than to analyze the estimate 
to compare with the units on the job. This is a very im-
portant feature of the system and is a solution of one great 
difficulty. The usual method is to try and build up the price 
of each item from the information on unit costs given, so as 
to compare it with this item in the estimate. Take, for in-
stance, the item of concrete. The price of concrete is com-
piled by reckoning up the labor of unloading cement, sand and 
stone and the cost of these materials, and also the labor of 
mixing and placing and finishing the concrete and the cost of 
the tools and plant. (I do not mention forms, which I regard 
as an entirely distinct and different item.) If a t the end of a 
month 500 cu. yd. of concrete have been placed and material 
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enough to mix another 600 cu. yd. is on the ground and all 
the plant is set up, it will be a very difficult matter to 
determine exactly how much labor and material should be 
charged to work that is done and how much is chargeable to 
future work. If all the masons' staging is erected and only 
one third the brick work done, the cost of brick work will be 
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unbalanced in the same way. To solve this difficulty, we use an 
analysis of the estimate and keep the costs on each item of the 
analysis separately. The estimate is put away and never re-
ferred to again, and all comparisons are made with the analysis. 
You will see when I describe the monthly statement how easily 
this takes care of difficulties like those referred to or to unfinished 
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work. It is not until the job is completed and the books are 
closed that I make a synthetical summary showing what 
a cubic yard of concrete or a cubic foot of brick work has 
cost. 
I lay stress on this because the difference between analysis 
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and synthesis in accounting is vital, and it is my belief that it 
is not possible to get a clear and accurate idea of the fluctuations 
of cost on construction work by a synthetical method, because 
labor and material and overhead expense are so distributed 
that they cannot be properly identified or criticised. I t will 
be noticed that labor and material are kept in separate columns 
in the analysis and are kept entirely distinct all through 
the job. For accounting purposes, material includes subcon-
tracts, insurance, traveling expenses, electric power, and other 
indirect expense; in fact, everything except labor and teams. 
Teams when hired by the day are reckoned as labor, but teams 
working under contract, at an agreed price per load, per yard, 
etc., are reckoned as subcontracts and kept in the material 
account. 
On the work of most contractors it will be found that the 
amount and cost of the materials will not vary very much, and, 
except for checking consumption of cement, coal and lumber, 
the profit or loss made on materials at the start of a job will 
remain steady all through. But the labor does fluctuate ex-
ceedingly from week to week. I t is on the labor side that most 
of the losses or profits may be expected. In this paper and in 
the writer's firm a good deal more attention is given to the labor 
side than to the materials. At the same time the material must 
not be overlooked, as wasteful use of cement, lumber, etc., may 
run the cost of a job up unexpectedly, to say nothing of the 
need of a periodical check, if there is any suspicion of graft 
among subordinates. 
We furnish a copy of the analysis in note-book form to the 
superintendent on the job as well as to our general superin-
tendent and to the heads of the firm. This is particularly use-
ful to the job superintendent as he knows what the office ex-
pects him to accomplish in the way of costs. If his judgment 
on costs is not sound, it tells him what the items of his work 
ought to be done for. 
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SECTION II . 
THE CODE. 
Having analyzed the estimate, instructions are made out 
for the timekeeper in the form of a code, Figs. 4, 5 and 6. This 
code is made up from the standard mnemonic code used by the 
author. The code differs from that used by other contractors 
only in the fact that the mnemonic principle is used instead of 
numbers, and that the divisions of time have been carried a good 
deal further than is usual. Although this does not seem to be 
an important item in itself, it is so because it simplifies the work 
of the timekeepers on the job to a very large extent, and insures 
more accurate and intelligent reports being made from the job. 
All contractors who have attempted any cost keeping will 
agree on the necessity for some sort of a code to report work 
done, not on the ground of secrecy but to obtain concise, quick 
descriptions. It has been found that if timekeepers are simply 
told to report the work done and describe it, their descriptions 
will be misleading and verbose, and in going their rounds 
they will probably make up a code for themselves which after-
wards they have to turn into a written description. 
I t may be worth while to spend a little time in explaining 
the principles of the mnemonic code used. The initial letter 
is always a capital and indicates the kind of work to be done. 
For instance, M stands for concrete Masonry, F for Forms, R for 
Reinforcing Steel, S for Structural Steel and miscellaneous iron 
work, B for Brickwork, and so on. As far as possible the initial 
letters chosen are mnemonical, that is, they are the first letters 
of the items they represent. The second letter is always a 
vowel and indicates what is being done in the division of work 
which it is describing; " a " stands for making items before 
setting, and " e " stands for erecting or setting or fixing in place; 
" i " stands for stripping or removing or pulling down; " o " 
stands for repairing or patching; " u " is a general utility item 
standing for unloading and other similar items. It will be seen 
that these are mnemonic in that each vowel is the vowel sound 
of the word that it represents. The third letter, which is always 
a consonant, indicates mnemonically the place or part of the 
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STANDARD TIMEKEEPING CODE. 
MAIN DIVISION — Kinds of Work. SUBDIVISION — Kinds of Labor. 
Initial Letter: 
Plant. 
Digging, earthwork and rock-
work and items in con-
nection. 
Concrete. 
Forms. 
Reinforcement. 
Finish of concrete surfaces. 
Finish carpentry (windows, 
flooring, etc.) and any car-
pentry not belonging to P, 
Dor F. 
Miscellaneous steel and iron 
work and other metal work. 
Brick masonry, stonework, tile, 
Akron pipe, etc. 
Miscellaneous. 
Extra work (prefix to any of 
above). 
Second Letter (for all main divi-
sions except D and K): 
a Making or preparing, viz., mak-
ing up forms, mixing con-
crete, bending or fabricating 
steel, etc. 
e Erecting, placing or building, 
viz., erecting forms, placing 
concrete, laying brick, fixing 
sash, etc. 
i Removing, stripping or cutting 
away, viz., stripping forms, 
cutting away concrete or 
brick, etc. 
o Repairing, viz., patching voids 
in concrete, repairing mixer, 
etc. 
u Receiving, unloading, piling, 
loading, etc., viz., receiving 
cement, sand, lumber, etc., 
unloading and storing same, 
unloading plant and re-
loading at close of job, etc. 
Second Letter with D: 
a Excavate. 
e Backfill. 
i Pumping. 
o Grading. 
u Drilling and blasting. 
Second Letter with K: 
a Picking. 
e Plastering. 
i Rubbing with Carborundum. 
o Repairing, filling voids, clean-
ing floors, etc. 
u Granolithic finish laid integral 
with the slab. 
ua Granolithic finish laid after 
concrete has set. 
y Cement wash. 
FIG. 4. 
p 
D 
M 
F 
R 
K 
C 
S 
B 
Z 
X 
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building in which the work is done, that is, " f " indicates floors, 
" c " columns, " b " beams, " k " cornice, " l " lumber, " d " 
doors, and so on. As far as possible these are mnemonic, but 
it is not possible to make every item so, and some consonants have 
to be arbitrarily chosen to make out. As the standard code is 
STANDARD TIMEKEEPING CODE. 
SUBDIVISIONS — Location of Work in the Building. 
Third Letter (for all main divisions 
except P, S and C): 
b 
bc 
c 
ch 
cc 
d 
dp 
f 
fs 
fb 
fm 
g 
h 
j 
k 
1 
m 
n 
p 
q 
r 
s 
t 
V 
w 
rw 
ws 
cw 
X 
y 
z 
Belt course. 
Columns. 
Column heads (mushroom). 
Cinder concrete. 
Footings. 
Drain pipe (tile). 
Floors. 
Floor slabs. 
Floor beams (beam construc-
tion). 
Corrugated metal to slabs. 
Cellar or basement. 
Cornice. 
Lumber. 
Monitor or pent house. 
Lintels. 
Paving or sidewalk. 
Rubbish. 
Stairs. 
Vault lights. 
Walls. 
Retaining walls. 
Window sill. 
Curtain walls. 
Cement. 
Sand. 
Stone or gravel. 
Third Letter with C: 
c 
d 
df 
dt 
f 
fb 
fs 
fp 
ft 
g 
h 
ho 
j 
k 
1 
m 
ms 
n 
p 
pl 
r 
rb 
rp 
rt 
s 
t 
V 
w 
X 
y 
z 
Column. 
Door. 
Door frame. 
Door trim. 
Floor. 
Floor beam. 
Floor screed. 
Sub-floor plank. 
Top floor maple. 
Gates. 
Hardware. 
Operating gear. 
Cornice. 
Lumber. 
Monitor or pent house, 
Monitor sash. 
Lintels. 
Partition. 
Platform. 
Roof. 
Roof beam. 
Roof plank. 
Roof truss. 
Stairs. 
Miscellaneous. 
FIG. 5. 
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the same on every job and is used simply with adaptations to 
meet the requirements of the work in hand, these arbitrary 
symbols are quickly learned. I t will be noticed that the third 
letter has to be a different one in the case of items relating to 
plant. 
I t should be an easy matter to revise this code to apply to 
any other sort of construction work, or to industrial work of any 
kind, bearing in mind the general principles on which it is framed. 
STANDARD TIMEKEEPING CODE. 
SUBDIVISIONS — Location of Work in the Building. 
Third Letter with S: Third Letter with P: 
b I-beams, channels, etc. 
c Columns. 
cb Column bases. 
d Doors. 
dg Door guards. 
df Door frames. 
ds Door sills. 
fl Flashing. 
h 
j Bolts. 
k Cornice. 
1 
m 
n Lintels. 
p Pipe. 
q 
r Railings, gratings, etc. 
s Stairs. 
sr Stair rails. 
sl Sleeves. 
t Trusses. 
v Inserts for sprinklers, etc. 
w Windows. 
ws Window shutters. 
wg Window guards. 
b 
c 
ch 
d 
f 
g 
h 
J 
k 
1 
m 
n 
P 
q 
r 
s 
t 
V 
w 
X 
y 
z 
Boiler. 
Crusher and elevator. 
Chute. 
Derrick. 
Locomotive, portable engine 
and boiler. 
Hoisting engine. 
Elevator tower, bucket and 
hoist. 
Mixer and engine. 
Temporary buildings. 
Pump. 
Runways, staging, ladders and 
guard rails, etc. 
Wood-working shop, saw bench, 
planes, etc. 
Track. 
Water supply. 
Miscellaneous. 
y 
z Miscellaneous. 
FIG. 6. 
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Although at first sight it looks complicated, yet it has been 
found to be very simple in practice, and new timekeepers and 
superintendents very quickly pick up its essentials. 
It has the advantage that if any work is done on the job 
which was not known of or contemplated when the original code 
was made out, it is a simple matter to adapt the letters and make 
up a fresh code word for the new work. As a matter of pre-
caution, we always require our timekeepers to give the explana-
tion of a new code word whenever he makes one up, although 
very often we can read them without such explanation, owing 
to our familiarity with the principles on which the code is based. 
From the standard code as given above, a special code is 
written out in the head office for the job before the work is 
started, and from time to time additions are made from the 
office or by the job, to meet special items of work met with on 
the job; but all the main items of work, such as concrete in 
columns and floors, forms, and reinforcement, have the same 
code word at all times, for example. 
M — CONCRETE. 
Footings, 
Floors and Roof, 
Columns, 
Walls, 
— FORMS. 
• Footings, 
Floors and Roof, 
Columns, 
Walls, 
Mix. 
Mad 
Maf 
Mac 
Maw 
Make. 
Fad 
Faf 
Fac 
Faw 
Place. 
Med 
Mef 
Mec 
Mew 
Erect. 
Fed 
Fef 
Fec 
Few 
Fill Voids, 
Smooth Up, Etc. 
Mod 
Mof 
Moc 
Mow 
Strip. 
Fid 
Fif 
Fic 
Fiw 
SECTION II I . 
THE TIMEKEEPING. 
A. The Field Sheet. 
On the job the timekeeper is supplied with what we call a 
" field sheet," an example of which is shown in Figs. 7 and 8. 
This field sheet is, we believe, an innovation in timekeeping. A 
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fresh sheet or sheets is used every day and is carried around by 
the timekeeper on the job. In the left-hand column he enters 
the numbers of all the men who are at work, and it will be noticed 
that the tenth line is a heavy line and that numbers ten, twenty, 
thirty, and so on appear on these heavy lines always, and if 
necessary, blanks are left in between to insure this being done. 
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(The object of this will be explained later.) After having 
checked the men in, in the second column from the left, the 
timekeeper starts on his rounds and in the column headed 7 to 8 
he places against each man's number the code word for the work 
he is doing. On making his second round, which is usually 
about ten o'clock, if the man is still on the same work he simply 
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places a check in the intervening columns to show that the 
same work is going on. The timekeeper has to make at least 
four rounds every day and has to find each man on every round. 
If a man is not found, his pay is docked unless he can satis-
factorily explain where he was. 
I t will be noted that the field sheet provides columns for 
checking the men in after the noon hour and for checking the 
men out at night and for overtime. The last column is the 
total number of hours worked during the day, which is used in 
making up the payroll, as will be shown later. 
In going his rounds, the timekeeper carries the field sheet in 
a stiff binder similar to that used by the express companies. On 
a large job, sometimes as many as six or eight sheets are used 
every day. They are of course all numbered up with the num-
bers of the men before he starts on his rounds. The advantages 
of this field sheet are as follows: 
1. The timekeeper keeps a permanent record of what the 
men are doing every hour in the day. This is an improvement 
on the old method, when timekeepers used to take the time on 
old pieces of scrap paper, backs of envelopes, or pieces of old 
board, and kept no permanent record of the work in any form. 
In that way men were frequently missed and their time after-
wards guessed at, and there was no check on the men that 
showed they were all at work. 
2. The superintendent can easily check the work of a 
timekeeper. Most of our superintendents, each time that they 
go out on to the work, make a note of the numbers of three or 
four of the men and note what they are doing at that time, and 
on coming in refer to the timekeeper's field sheet to see what 
work he has entered them as being on, and by picking out at 
random a few men every day in this way it is easy to find out 
whether the timekeeper is doing his work correctly. 
3. It is easy to disprove men's claims for more time than 
they are allowed, as in addition to the record on the payroll we 
have this actual check on what the men were doing hour by 
hour, and a man who claims his time is short is confronted with 
the field sheet, which shows exactly what he has been doing. 
4. On a large job, two men can work together on the time-
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keeping, for on a job where the payroll is as much as four thou-
sand dollars a week it is all one man can do to go round the work 
and note the men's time. He turns in his field sheet to an 
assistant timekeeper, who makes out the payroll and time sheets 
from it. Under the old methods, when rough notes were made 
on scrap paper, this would be a very difficult if not an impossible 
thing to get done correctly, and the result would be that the 
timekeeper's field work would suffer and the cost accounts would 
be inaccurate. 
There are necessary limits to the number of subdivisions 
made in the work. Some timekeepers with more zeal than 
discretion will multiply subdivisions without end if not watched. 
It is a standing instruction to our men that the laborer who 
shakes out and bundles cement bags is to be charged to the 
largest concrete item of the day, and that the saw filer is to be 
reported on the largest piece of form work. All time on tem-
porary dams for construction joints in concrete floors are re-
ported with floors. The superintendent, timekeeper and water 
boy are not so charged but are prorated on every item, as will 
be seen in section IV-.A. 
B. The Time Sheet. 
Figs. 9 and 10 show the daily time sheet. In this it will be 
noted that the ruling is the same as on the field sheet, with every 
tenth line reserved for numbers 10, 20, 30, and so on, so that the 
men's numbers appear always on exactly the same line on each 
sheet. In the left-hand column are the numbers of the men 
and on the top of the succeeding column are written the code 
words of the work in progress. Under these is entered against 
every man the number of hours he has spent on the section of 
the work denoted, and on the right-hand side is a column for the 
man's rate. The next two columns are headed " For Office 
Use," and when the sheets come into the office the total amount 
spent on each subdivision of the work is worked up and entered 
there, as is shown in the example. The extreme right-hand 
column is reserved for the report of the quantities of the work 
done, which are entered by the timekeeper every day, or, in 
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some cases where the work is unfinished at the end of the day, 
every second or third day. 
These sheets are entered up by the timekeeper on the job, 
sometimes in the evening after the day's work is done, but 
usually in the morning following the day in which the work 
was done. They are mailed to the office daily. 
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C. The Payroll. 
Figs. 11 and 12 show the payroll, which is also ruled up in 
sets of ten lines, like the field sheet and the time sheet. This is 
similar to all contractors' payrolls and needs no comment, 
except to point out the immense saving of time that has been 
made by the use of time sheets, field sheets and payrolls, all 
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ruled uniformly, and insisting on leaving blank spaces rather 
than using every line on the time sheets and payroll. The pay-
roll is filled in simply by placing the field sheet over the payroll, 
and transferring the number of hours' work without even re-
ferring to the men's number. The payroll is then checked by the 
time sheet, so that there is a circular check on the whole of the 
operation. 
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D. The Quantity Report. 
This has already been referred to when considering the time 
sheet. It is of course of vital importance that the quantities 
should be accurately reported. We make it the duty of the 
engineer in charge of the level and transit to compute the quan-
tity of work done each day and turn it in to the timekeeper to 
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enter in the column provided. It is often a difficult matter to 
insure correct reports being received on the quantities of work 
done, and at the time the system was installed the writer made 
a practice of visiting jobs monthly and making a rough survey 
of them whereby he could calculate from his original estimate 
the quantity of work done, and use this as a check. The prac-
tice on our work has improved a good deal since then and it is 
very seldom necessary now to make this check, but it is one that 
should not be neglected by any one starting on a cost-accounting 
system, as without this check the cost accounts may be rendered 
worthless by quantities either in excess or less than the actual 
amounts being reported. On one job, some years back, we 
found that a superintendent had reported 20 000 sq. ft. more 
forms than he had put up, with a view to making his costs look 
low and getting credit for economical work. Our estimates 
show what the total quantities should be, and an occasional 
survey and a final comparison will prevent any such errors being 
made now. 
In concrete work the only item of labor that can be checked 
from the bills is the steel reinforcement, and every other quan-
tity has to be obtained by scaling and computation. This is 
also true in most other branches of construction work, with the 
exception of structural steel. 
E. The Inquiry Form. 
We also use a brief standard form in case of any apparent 
mistakes on any of the reports received from the field. Often a 
man's rate is entered wrongly, or a different number of hours 
appears on the payroll to that on the time sheet, or time is 
reported with no quantities or quantities with no time. It 
is only by picking up all these mistakes at once and having 
them corrected that a system is kept going properly, and the 
men in the field, knowing that their work is carefully watched, 
are more keen in getting work done accurately. This may seem 
to be a trivial detail but the writer's experience is that it is not 
possible to get accurate and careful work from men in the field 
unless careful attention is paid to the smallest items, and any 
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inaccuracies or omissions are promptly followed up. If the 
men on the job are made to realize that their work is important 
and really counts for something they will be a good deal more 
careful and eager to cooperate with the office in matters like this. 
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SECTION IV. 
THE WORK IN THE OFFICE — LABOR RECORDS. 
A. Working up the Time Sheet. 
As soon as the time sheets come into the office, the total 
cost of each operation is worked out and entered in the column 
headed " For Office Use " on the time sheets, as shown in Fig. 9. 
At the end of the week the totals are drawn off on to an abstract 
sheet, shown in Fig. 13, and the items are totaled. The over-
head labor expense (superintendent, timekeeper, waterboy, 
etc.) is then distributed by adding a percentage to each item, 
and the complete cost of each operation for the week is arrived 
at. The quantities are then written underneath each one and 
the unit costs worked out. They are then entered on the office 
record sheets, which will be described in the next section, and 
under them is entered the total quantity of work done to date 
(which is obtained from the office sheet) and the average cost 
of the work to date. 
B. The Weekly Summary. 
Fig. 14 shows a copy of the weekly summary of labor costs. 
The top line shows the total amount spent during the week on 
the items. The second line shows the quantity done, and the 
third line the unit cost. There are then left two or three lines 
for notes; in the case of concrete the number of barrels of cement 
used and the number of cubic feet of concrete obtained with a 
barrel of cement is noted. The two lower lines show the total 
quantity of that kind of work done to date and the average cost. 
Four copies of this sheet are made every week, and are furnished 
to the heads of the firm and the general superintendent, and one 
copy goes to the superintendent in the field. He also has a copy 
of the analysis. With these two he is able for himself to see 
how the costs of his work are running and how they compare 
with the estimate. Most of our superintendents also work out 
daily unit costs in the field on the larger items of the work, to 
keep more closely in touch with their costs. We believe in 
letting our men know just what we expect of them in the way 
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of costs and letting them know just how they are coming up to 
or bettering our expectations. Since we adopted the plan of 
letting them know what the weekly costs were, there has been 
a marked improvement in the unit costs and a real enthusiasm 
for getting low costs. 
I may be asked why we do not " go one better " and work 
out daily costs in the office instead of weekly. The reason this 
is not done is not on the ground of expense — although it would 
be a very expensive proceeding — but because if we worked 
out the cost of every item every day we should have such an 
overwhelming mass of figures to study that we should never 
have any clear idea as to how the jobs stood, — and then again 
the costs would show such astonishing variations from day to 
day that they would be in many cases useless. For example, 
suppose a line of sheet piling set up and braced one night but 
not driven right down till next day, following our rule (to report 
quantity when work is done) one day would show a large ex-
pense in money and no quantity, the next a large quantity with 
small expense and exceedingly low unit cost. 
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C. The Office Labor Sheets. 
Fig. 15 shows the regular record kept in the office of the labor. 
This sheet shows only a few items and there would be some ten 
or twelve sheets for every job. I t will be seen that the first 
column contains the date, next the quantity of work done in the 
week, the next the unit cost of that work, and the next column 
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the total cost of that work. The next column contains the 
average cost of the work to date, combining the week's work 
with all the previous weeks. In the case of concrete, two addi-
tional columns are used, giving cement used and the propor-
tion of the mix. These are entered up from week to week from 
the abstract mentioned previously. The totals are kept in 
pencil at the foot of the columns and altered from week to week, 
so that it is a simple matter to add one week's work to the total 
of the preceding week and work out the average unit cost. 
On some items, such as forms, the cost of making, erecting 
and stripping of forms is carried in separate columns, and another 
column is kept for the total unit cost of the work to date. This 
is obtained by adding the totals of the three money columns and 
dividing by the number of square feet erected. This inclusive 
unit cost does not give quite such an accurate idea of the cost 
as the three subdivisions do, as all the making is done at the 
beginning of the job and some of the stripping may not come 
until a good while after, but is in many cases a very useful figure 
to have, and it is, of course, the figure which compares with the 
analysis which is made out at the beginning of the job. As al-
ready mentioned, when the cost of the item for the week has 
been entered, the average is worked out and then the resulting 
average and the total quantity to date is transferred back to the 
waste sheet from which the weekly summary is made out. 
SECTION V. 
IN THE OFFICE. THE MATERIAL RECORDS. 
Figs. 16 and 17 show a part of the material records kept in 
the head office. These are entirely distinct from the bookkeepers' 
records and are not a ledger account. No merchants' names 
appear as a rule, but chiefly quantities of materials and costs. 
The records are kept on loose sheets and at the start of the 
job, columns are headed for each item that appears in the; analysis. 
In some cases these items are subdivided. Then every item 
of expense is entered under its proper heading regularly as the 
work goes on. Freight in every case is entered with the item 
to which it relates. Demurrage also is entered in the columns 
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of " Cement," " Brick," " Lumber," etc., as the case may be. 
The column headed " Cement" will also contain items of 
freight, freight on empty bags, credit on empty bags, tests, de-
murrage, etc., so that the final price per barrel of cement that 
appears in the final summary may be several cents higher than 
the price entered on the original order, especially if many empty 
bags have been lost. There is no column for all lumber. Lum-
ber is entered under " Plant," " Forms," " Roof Plank," " Coffer-
dams," " Temporary Buildings," etc., according to the use it 
is to be put to. If lumber is bought for sheeting trenches and 
afterwards used for forms, it is first entered to the excavation 
item and then its second-hand value is credited and charged to 
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forms. Credits are entered in red in the same columns as debits, 
as there are very few of them and it would be cumbersome to 
have to keep double columns for each item to provide for 
possible credits. 
To get hold of the information entered in these sheets the 
procedure is as follows: All bills are sent to the job to be checked 
and returned to the head office, from whence they are paid. As 
soon as the receipted bills come in they are sent to the Cost Ac-
counting Department. They are then entered up in a waste book 
and at once returned to the bookkeepers. One waste book only 
is kept, and the bills are entered as they come in, a page at a 
time being kept for each job number, and another page taken 
when one is filled. When the bills are checked at the job, the 
material clerk notes on same what the material was used for 
(as in the case of lumber just referred to). This information is 
usually put in by using the timekeeper's code and then there is 
no question in the Cost Accounting Department as to where to 
charge any unusual item. The use of the waste book is simply 
to save time. The weekly labor summaries take precedence in 
the Cost Accounting Room, and on the last three days of the 
week we are much too busy getting these out to give any time 
to the material sheets. These can be entered up later in spare 
moments. Once a month, at least, each job is brought up to 
date and the total compared with the bookkeeper's ledger. 
All orders are also examined by the Cost Accounting De-
partment, and a note sheet kept on each job of all large orders 
and subcontracts, so that when a monthly statement is made of 
the financial standing of the job these can be included. The 
saving or loss on the estimate when a contract such as painting 
is sublet is not made when the final payment has been made but 
when the order is given, and should be taken into account then. 
We do not, however, keep a record of any but the big orders, 
as the thousand and one small items of nails, bolts, tools, etc., 
are billed and paid for very soon after receipt and quickly find 
their place in our records from the bills. 
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SECTION VI. 
THE MONTHLY STATEMENT. 
Fig. 18 shows the statement which is prepared monthly to 
ascertain the amount of money saved or dropped on the job. 
These are not made for every job on the same day, but by taking 
two or three jobs in turn each week we make it part of our 
regular routine without undue pressure at any time. 
The weekly summaries showed labor costs only. If any 
item (excavating, for instance) was costing 20 cents per yard more 
than the estimate, it did not show how many dollars the total 
loss amounted to. Every job fluctuates from week to week. 
Some items are over the estimate and some show a saving. This 
statement brings these items all into view in such a way as to show 
how serious an over-run may be, and the final footings show 
within a very small amount just how the job stands. 
The way the sheet is made up is, — first to copy from the 
analysis the description of all the items and place the unit 
prices in the column provided on the left. Then from the labor 
and material records to enter in the " Actual Cost " columns 
quantities of work done and materials purchased, with their 
unit costs and total costs to date. Then to work out in the 
" Estimated Cost " column the cost of the quantities done at 
the estimated prices. Then to enter all subcontracts made in 
the " Actual Cost " column and the corresponding " Estimated 
Cost," and finally to work out the totals saved or lost on each 
group of items. 
A glance at the sheet before us will show some considerable 
variations from the original estimate. I t is not within the 
scope of this paper to discuss the actual costs on this work, but 
it will be well to point out what is shown on the sheet and to give 
a few explanations as to local conditions to make things clear. 
I t will be seen, first, that concrete labor is running very 
close to the estimate, although the quantity placed in the foot-
ings was eighteen yards in excess of that estimated. Plant shows 
a loss of $268, chiefly on the labor items. An old construction 
elevator was sent to the job, which was rather out of repair and 
several parts had to be refitted or remade before it could be 
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erected. There is also a loss on the sand and stone. It was 
found that the crusher that had been counted on to supply us 
could not be depended on and so we had to purchase from a 
quarry further off, having a railroad delivery, and to unload 
and team from the railroad, about a mile to the site. As we 
were thus using teams regularly, we decided to buy sand F.O.B. 
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teams at the pit, instead of F.O.B. the job, so as to keep teams 
steadily employed, so the statement shows a saving on sand 
and stone offset by an overrun on teaming, It is not necessary 
at this time to discuss the other variations but simply to note 
that the difference between the savings and the losses shows a 
net loss of $230 on the estimated total. 
The amount of contractor's profit does not appear on these 
sheets or in any of the Cost Accounting records, and the amounts 
of saving or loss in the monthly statement have to be added to or 
deducted from the estimated profit. 
SECTION VII. 
MONTHLY COMPARISON OF BEST PERFORMANCES. 
Fig. 19 shows a statement we prepare monthly showing 
the unit labor costs of the three or four principal items of con-
struction on all jobs during the preceding month. A copy of 
this sheet is sent to every one of our foremen and superintend-
ents. This is not an essential part of our system but it is 
awaited with great interest by our field superintendents and 
has proved a very useful factor in stimulating a general interest 
in the timekeeping and cost accounting work, and is an addi-
tional incentive to our men to try for low costs. 
The costs shown on this statement are nearly always lower 
than our average costs, as they show the best work done month 
by month and do not bear any preliminary expense or other 
incidental items. They will give some idea of what can be 
done under favorable circumstances but would not be a safe 
guide for estimating future work. 
SECTION VIII . 
THE FINAL COMPARISON. 
Figs. 20 and 21 show the final comparison of estimated 
with actual costs. This is similar to the monthly statement 
(Section VI) and needs no further explanation as to the method 
adopted, but a brief notice of some of its chief features will be 
of interest. 
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ABERTHAW CONSTRUCTION COMPANY. 
Principal Unit Costs for Month of October, 1911. 
Unload, mix and place. Concrete 
N.B. 2 mixers on Job 941. 
Largest 6 days' run of concrete, 
Largest 1 day run of concrete, 
Lowest day's unit cost — floors, 
Month's average unit cost, 
Forms — Erecting only. 
Floor forms, 
Wall forms, 
Column forms, 
Placing Floor Steel (beam and slab), 
Bend and Place Column Steel, 
Job No. 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
917 
941 
944 
946 
Cu. Yds. 
313 
2 205 
602 
558 
107½ 
451 
150 
233 
96 
408 
16½ 
132 
700 
5030 
1 418 
393 
Sq. Ft. 
45628 
291 Ol6 
82 107 
24 568 
None 
31 556 
3 855 
15 247 
3 725 
41 260 
11 494 
7 095 
Tons. 
82.18 
886.5 
63.82 
37.00 
6.56 
14.33 
15.92 
7.33 
Unit Cost. 
$0.71 
•38½ 
.62½ 
.57 
.8o½ 
.38 
•54½ 
.51½ 
.68½ 
.31½ 
.31½ 
.38 
1.17 
.59½ 
1.02 
.84 
Per 100 
Sq. Ft. 
$3.53 
3.92 
6.24 
7.10 
None 
5.80 
9.59 
7.47 
3.17 
7.15 
9.08 
10.05 
Per Ton 
$5.36 
4.17 
6.47 
6.85 
5.30 
2.84 
8.62 
14.71 
FIG. 19. 
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The cost of laying wood screeds to receive top flooring was 
unexpectedly high. The bulk of it was done in one week at the 
close of the job when the best of the men had been transferred 
elsewhere, and is a good illustration of the necessity of unceas-
ing vigilance in superintendence to avoid sudden drops like 
this. The rest of the carpenter work was very well done, show-
ing a saving of $944 on the forms. Plant continued to run high; 
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n o tons less stone was used than estimated, owing to its being 
extremely well graded and therefore economical in use. Cinders 
cost three times the estimated amount, owing to there being 
none available at the owner's plant and no other factories near 
that could supply us. Some of our cinders had to be teamed 
four miles. 
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SECTION IX. 
THE FINAL SUMMARY. 
When the job is completed and all accounts are paid, the 
figures are worked up into a final summary which shows the 
costs in the same manner as the original estimate. The cost 
of plant, cement, etc., is added to labor cost of forms, and in 
general figures are compiled which correspond with the prevail-
ing methods of figuring construction work. 
The final summary on the job from which my other ex-
hibits have been taken is not yet made up, so I have taken one 
from another job, a storage building completed last year. (See 
Figs. 22 and 23.) I t shows the method of setting out the figures 
so that, at a glance, any of the important details of the cost can 
be referred to. The final summaries of all the jobs are bound 
together in a loose-leaf book and are not filed with the job 
records. They are thus always at hand for ready reference when 
estimating future work. 
CONCLUSIONS. 
The system has been used by the Aberthaw Construction 
Company for over two years, and it is interesting to look back 
and see what results can be traced to an accurate system of Cost 
Accounting. In comparing my estimates of five years ago with 
those made to-day, I find that I estimate concrete labor at least 
40 per cent. lower than then. On the other hand, I have found 
that not half enough money used to be figured for plant and 
tools. Our labor costs on forms have come down over 25 per 
cent., but I think that most of the saving on this item is due to 
improved designs and methods of erection than to a study of 
the unit costs. Steel reinforcement is handled for probably 10 
per cent. less than before. Our superintendents have all got 
a good knowledge of costs, and are really interested in follow-
ing them from week to week. If a special and unusual piece 
of construction work is to be built, our men are keen to find out 
just what it costs. 
Some time ago a large job began to show high unit costs; 
six weeks after the footings were complete the monthly state-
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ment showed that labor had overrun the estimate by $10 000. 
From any point of view but the Cost Accounting, the job looked 
all right, — well organized, a large force of men all working 
busily. Each week's report showed unit costs as high as its 
predecessor. At the expiration of the six weeks the organiza-
tion of the job was entirely changed; a new carpenter foreman 
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was put on and several other alterations in the force were made, 
and at once costs began to go down. At the end of the whole job 
the whole of the $10 000 over-run had been picked up and a sav-
ing of about seven hundred dollars made on the estimated labor 
costs. It is not often that such extensive changes are needed, 
but often on a job some item runs too high for two or three 
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weeks. Special attention is given to that item until it is re-
duced to its normal level. I believe that our system is a re-
liable barometer, showing from week to week what our jobs are 
doing. The contractor does not want a post mortem which, 
however interesting, does not bring back lost profits. He wants 
to know as the job goes along whether he is making money or 
not, where his profits or losses are, and whether his losses can 
be stopped. 
Our system is elastic enough to take care of any special 
situations or furnish any information required. A little time 
back, I wished to analyze closely the cost of our form work 
with a view to furnishing our chief engineer with data which 
would guide him in making the most economical form designs 
possible. I t was a simple matter for me in laying out the code 
for three jobs to subdivide the form work symbols by adding 
fourth letters, and get the cost and quantities of posts, joists, 
mud sills, panels and beam sides, etc., all reported separately 
and their unit costs worked out, so that we were able to com-
pile data showing how much each post, joist, etc., cost to erect. 
Although the system may at first sight seem to be compli-
cated and costly, it is not so in fact. The work in our office is 
all done by my two assistants, and I give not more than one 
fifth of my own time to supervising and directing it. Our total 
payrolls in the summer time sometimes amount to as much as 
$18 000 a week, and this is all handled by these two men without 
difficulty, and leaves my chief assistant time to visit the jobs 
occasionally. In the field we spend little more than other con-
tractors do on timekeeping. On a job having a payroll of 
$1 500 to $2 000 a week, one timekeeper at $15 would give his 
whole time to timekeeping. All the materials would be looked 
after by a material clerk at about the same wage. Larger and 
smaller jobs would have different organizations as their needs 
required. 
I think the difficulties which are hardest to overcome and 
which need the most careful attention are; first, getting the 
timekeepers interested enough to study their work and divide 
the time rightly; second, seeing that quantities are reported 
for every item and reported correctly; and third, having the 
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figures handled in the office by men that understand them. 
My assistants have been picked not from the ranks of book-
keepers but from our own timekeepers. I am sure all the time 
that they know the meaning of the figures they are handling and 
can detect errors as they occur. 
For the establishment and conduct of a proper Cost Ac-
counting System on construction work, the chief requisites do 
not seem to be so much a high degree of technical skill and ex-
pert knowledge as much as a common-sense view of the prob-
lem to be tackled and patient persistence in working out the 
details, refusing to be halted by any obstacles. It is easy to 
pay large fees to experts to install a system. It is not so easy 
to toil week after week working out the system, patiently in-
structing men, detecting errors, correcting them, overcoming 
opposition, and GETTING RESULTS. 
This paper has not been easy to write, and certainly has 
been very difficult to make interesting. As far as I know, it is 
the first time that a paper on the principles and methods of 
Cost Accounting on construction work has been presented, 
although many have been read on the subject of costs. If this 
effort accomplishes anything towards the establishment of 
accurate and uniform methods of figuring costs in contracting 
work, I feel sure that my company will not be the loser, and 
that I shall be more than recompensed for the time put in in 
compiling these remarks. 
